Downregulation of cytochrome c oxidase subunit 7A1 expression is important in enhancing cell proliferation in adenocarcinoma cells.
Mitochondrial Dysfunction has been implicated in multiple human diseases, including cancer. Among all cancer, lung cancer is the most common type of cancer worldwide with low survival rates. Mammals possess multiple subunits of the mitochondrial enzyme Cytochrome C oxidase (COX). The COX subunits are expressed in a tissue specific manner and have been implicated in cancer cell metabolism although their molecular and regulatory mechanisms are not clearly understood. In this study, we aimed at identifying novel gene signatures in lung cancer. We performed extensive analysis of seven different Gene Expression Omnibus (GEO) datasets pertaining to different stages of lung adenocarcinoma and identified that multiple subunits of COX genes are differentially expressed in these patients. Amongst all COX genes, the expression of COX7A1 gene was observed to be highly down regulated in these patients. In order to validate the GEO datasets, we looked at the expression of multiple COX genes using quantitative real time PCR (qPCR) using human lung adenocarcinoma cell line A549. Our results confirmed that COX 7A1 gene expression was indeed highly reduced in these cells. Overexpression of COX7A1 in human lung cancer cells led to inhibition of cell proliferation and increase in cell death via apoptosis. These results indicated that low level of COX7A1 gene expression is essential to regulate cell viability and inhibit cell death in lung adenocarcinoma. Our study has identified COX7A1 as a novel gene that might play a crucial role in the etiology of lung adenocarcinoma and can serve as a biomarker for lung cancer disease progression.